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£fc> 2002-115070 ^i*<k^#l 2002-11507 

i^&$bk:«, ni, cu<D£?mmm&m<Dmm&TMm£i>TMf&-&v 

5 a£>, f©±l:Fe, C o © J; 5 ^WMil^fiIrf©/^->l:M$t, 

t>iz\tQ±.-?z>tmm-zsnT^z> e ^tz, &m2 002-11507 i^mz 

10 N i i¥Jg|-tKF e<Dmm/^?->&Mf&l', ^©FeA^->±tO^ 

u^u ±tz&m?.M<Dmffi'vu, ftft\zm^wm&mz>z\tte>&-f^ib® 
mts >j- j ^3.- y^sojfgT & & c h tf&mm&iz <k v mm $ 

15 (ChemicalPhys icsLettersfl (2 0 0 2^) . 

20 v-uif-r Ffcjfo(Dffi± mm 2 001-2007 2^fB), mm 
&m£mm£(D®MVk(D\Zi)± mm 2 002-11507 o^tfei^i 
2002-115071 (Dm&frz^n^nTi&m&mfT^&oi'v 

>1~ j ^3--7*mumw.-Jimzf&&^z> 0 l^ot, mmzn$\^-c7m 
^izj^-m^^rcti—^y^-y^^-^^/^ x\zjfcm-?z>&iffi, mz&m 

30 fr-ofZo 

—jj* wmft-^>j- ;^3--7*m^tzY7>i?7s?<Dmmt)mhj 

iZftfrtlT&K). APPLIED PHYSICS LETTERS VOLUME 80, NUMBER 20,20 MAY 2002 
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5 wafm (im^ra^) <Dmft&m^xti-#>j-y^^-7(D$LW 

/ 3. - V £ ©^MJSJri &5£J£ W tctefitt: (cli^p-r § £ t (iEit £ o £:„ ± 

20 MStSSItLT, #Hf§2 002-105765 \Z. 7J — atf>:JV 7 7-T 
A*-ffi^M3 J; tfcfc - / 77-f A- ©§gjg75 8:©8ffij&*M^£ tix^ Z> . 

£©&^©#-#>±/:7T<A-©$^^te:, m&&m&<kzmm7t& 
25 ^jRBiYb^o^raffi&wt-ss^&^^BB^^TS^bT* raits ^©a^ 

&mfr*>ti-#>i-y ^r-rn-^s^ii-^c M^&«£^rr£MHt^ 

30 ^PB 2002-180252 \Z, y ^^l— ^©Sfjgyjfe©^^ 

^7jfe(3*5ViT, S#:±^^-7jf^]^^Sbrc7J-^>7"y^^-V^^-r 

d©^©^7— ^>^-/^3. — ^©»jfi^ffitt, S#±K:fcliJ£&JS£:0. 0 
35 0 1 -0 . 0 0 5^)ls/m 2 <Dm&XMMZ^Xmi&L>rcft®imfa±lZ, 11 
0 0- 1 2 5 0t©Sgi^^T. Wa^SM^©M#^^»Sta$iiTfft^$ 
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e , C oRZSN i <Z)*j&> e>mi*tl2>'J>t£ < t h 1 ST^oTfc^K 
%rm2 002-146534 iZ, t)-tf>^ S ^ a.-y'<Dmmjjfe(D&iffi& 

mmMmttmmis. mm&mRzt&mMmmiz&nm.&^ntE^. &mmmm 
ztinmrnmisT. mmmm^iz^mmmm^m^-r^m^mu^L^^^z 
io mmi<tcvim\zmj&v. ^mcDmmn^zsmmmm^m^r^xm^m^ 
^m^^^z\hxmmmmzmm^^,mmmmj^zsmmmT(Dmm^m\ 

15 2001-176431 iz, m^-Miii^mi'-Rzs^rfDmm^mcDmm 
rcnrnktam^m^^mm-t & z. t & § w t l t i>§ „ 

n^* y i/^vxDm 2 ^«^^^-r^)^<h> fg 1 x^-v^zm 2x^- 
-^^^-rs©Pt<t, i2x^- &±\zmwmmRtfi&ytfo<DttM'£nfr±.i& 

#Hi!2 0 0 1 -4 8 5 1 21:, SWB^-^>ty^a-^IM© 

fcmiz, mmzttVTmmz&ftVTftMT%z\t&T%mz?zjjfe&mm-r 

£ <D&ffi<D£) ^=l— s*<DftMJjmt, 7° ? CVD/iti D , 

fWT^o *«*\ Ni, Fe, C oXUZ\?l t>(D£m<D'pfe< 2ti^ 
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10 *$£w<DW}temmz. 3^-:/, mzmffi.7k¥ L Jjfaizw j g,-tz> 

mmti-^>i-y^a.-y^,m^mx-^T^m^mmr^z:h\z$>^o 
*$£w<D3e.izmf£mmz, ts-^y±j^^--^^nm^x. mmmrf^- 
mmmmzmnz h ^ > >>x ^ © £ 5 r^m^m^m #rr <§> z\^z$>^> a 
jtfBsm zMfc-r & tc & \z*mw <Dmmtmmm \zm vt <=> ntc m 
15 i«, w,im.m,<D— ffl&mo<koizm-f£>nfcm2Mm.£&mm-rz>. m 

20 ±m(Dmmmnmmzm^x. ^-^y-ry^^-yumm^-^y^-y^- 
±m(DMmmmmmz£i^T, 12^1(1 Fe, nl co, r u , Rh, 

Pd, Os, I r, Pt, La, Y, Mo&£.Z$Mnfrt>f£Z>ffifr*>m#!.Zn 

25 ±m<DMmmmmmz&^T, w,mimmz. ai, mo, ti, Ta, c 

r, Cu, Mn, Mg, Zr, Hf, W, Ru, Rh, Z n&cfcC/S n fribfc 

±m<DMmmmmmz£>^T, mi mm** mu±\zm^^n. mi^m* 

30 m-znrcmT~$>z>o 

±.m<DMmmn&mz&^T , m2wmz. Fe, ni, co, ru, Rh, 

Pd, Os, I r, Pt, La, Y, M o&cktMn^&Si^^il^tl 

±n^(omMmmmmz^x , m%$i%mz, ai, mo, ti, Ta, c 

35 r, Cu, Mn, Mg, Zr, Hf, W, Ru, Rh, Zn^if/Sn^b^ 
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^—^-ib, a7Jl/$t, r7JRt, 5 7Jl/5t, £>£ZSd T)l>^ -ffr 
±3E© h^v^^K^T, #-^>^/^3.-:7l»Jl#-^>^-/5F 

±13© h^>v;W;::fc^T, #-#>^-/^-:/©±g& 

±k© h^>> ? x^^^^x, fg2©«ite:, Mi<Dmmhmmi<T. mi 

±!3©h^>> ? x^^viT, Mittitt, £«±K!att£n&asi«« 
20 fg i««©— SBs« < 5«i:"5tc^:tt^nfem2^jig6t^«^.s. inm 

25 ±13© h^^X^fc&^T, fg2#lKte, Fe, Ni, Co, Ru, Rh, 
Pd, Os, I r, Pt, La, Y, M o *5«fct*M n#> <b>&3^#> £^iR£*l. 

±13© h7>Z?X?\Z&\,*T, Al, Mo, Ti, Ta, c 

r, Cu, Mn, Mg> Zr, Hf, W, Ru, Rh, ZnMtfSn/l^^ 

±13© h^>^X^{C:fe^T, f 2tS(l F e, N i , Co, Ru, Rh, 
35 Pd, Os, Ir, Pt, La, Y, Mo£>&Z$Mnfrt>UZ>Mfr>bm$iZn 
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±M<D h7>i?X5Hz£i^T. fgfgllMte, A 1 , Mo, TL Ta, C 
r, Cu, Mn. Mg> Zr, Hf, W, Ru, Rh, Z nlS&ZSS nfr<bt£ 

5 te, (a) M&ffi^S1££^iT3X^.y:/£, (b) ftM8£iaj#g«©^® 

15 JlfBCD^7 — ^n. — ^(D^S^^fd^ViT, (b) X^y^te, (b 

20 JifE©^-^>-^-y^rL-^CD^S^fe^^^T> (b) X^y^te. (b 

±IH(D*-^>^-y5 1 ^-^<0^*^^*5ViT, f§2%fCW:, Fe, Ni, 
Co, Ru, Rh, Pd, Os, Ir, Pt, La, Y, M o*5<fctfMn 

30 tf 0 

±fBO^-^>^y^oL-^(D^S^^43^T, Ulffl 1 Al, M 

o, Ti, Ta, Cr, Cu, Mn, Mg, Zr, Hf, W, Ru, Rh, Z 

35 ±fB©^7 — tfyi-SJ-oL — -JcD&i&Jjmz&^T. (al) Xr7 7U (a 

1 1) *^±tc, F^o^^^/\°^-->^^nfcM^ffi#:^^^^-r^>x^ 
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yy°t, (a 12) ttlWOtlO-^^S^iIg|l^Mt§XT>y7 0 

±m<Dti-#>-i-; ; ?3.--y'<Dj&mjjmz&\,*x. (all) T.'ryylZ, 
(a 1 1 1) m^±izmmm2m- i 4m^^m^n^> / >u< t^-m^jc 
5 mz^ts&mm&mf&T&x^yy't. (a 1 1 2) 

±ff3co*-^>^- y^^-ycD^m^mz^x. (a 12) x^yra:, 
(a 121) mmnz, mmm. x/^y^u>^s:^cvD^cD3^o^T 

10 ±mO)t)—#>-l';3 : -=L-7(Dj&mJjmZ&^T. (b) X5r^/-7°te, (b 

3) m%m&mmizffife(Djjfa<DmR*m\}VT, ^-^>±/^-^-y^m 

±ie©^j— ^>^-y^n.— y<Dj$&jjmz£>\,*x. (b) x^^^tt, (b 

4) mmmmmmcom:m\zm7^^7,^mm^^^7,^yy°^Mizm^^ 0 
15 jg^ifei^M^^T^^^tc^Bjo h^>>^^©§^g;^«, ( C ) 

mmi^mm± \z, pmvmmz/^? nfc mm^ mm & 

yy°t, (d) Mm^mmvmwizmm&^&mmxx&mffivx. *mfo 

&m(Dmmizfeojjfa^£i—tf>^y^^—y*&j&-&-£^z>x^y y°t. 

20 ti-^>^y^^-y^(Dmyjm(Dm> / AtmmT^m2(Dmmt^m^^x9- 

yy°t, (f) fg l«®^H2m^^CDF B 1C0^7 — ^>^-y^^. — T/tCttEE^PP 

^m^mu±\zmn^nr^mimm,t, mim^(D-^m.y<ko\znm^n 
tcW,2m.mh^mx^o mi mm*. mimn^^mmu^^T^> 0 m 
25 2mm*. mimm£te^zm2WM&^tsMMffl*mTz> 0 mimm^ 
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-^>t/fa-^ mzmmti-^>^/^^-^^m^mx'^mmzm 
z>z\£tfiT*%z>o f#e.nfc^-^>^-y^i-y«, mu£<D®mmzmnx 
5 £>o, i^jUftf^tt • mmmmzmnz h^y^^^m^n^m^z^m^zmm 

isTcm-ir, &mmftmzmnz>m?&& &$:>g.mz'&z>z\t&x^z>±. m& 
10 w^\z^vij—^>i-y^zL—^^\zmn^^^^)vmm^^<^W]-r^z. 

t > a« Wfc h 7 > -J 7s * 3 z t ifi-v # s o 

14, mmmz&nr£h7>i?x#&&m£mm&fe&xnzzL£&x'&2> a 

15 #38113 (ccfeUT, «t«JBt*<fc^«*SEffiH*J8l«, ^•fn%x.y?->sfiz&K)& 

20 ini *mji(Dmi<DmM(Dmmiz&w&fi-tf>^y^^~7*<Df&&jj 

H3AWi3B(t *mW<Dm2<DnM<DMm\Z3$WZ>%— ^ 

25 ei4ar^04b«, *mw<Dm2<Dnm<DMm\z$>\,irz>ij--#>'}-y^3. 
—7&m^f£h?>¥x&<Dffim<D^\zm<DM&^-tm~c$>z>o 

i8A~@8D, 09 A~EI9D;Rtf01 0 A~il ODH i3AR^i 
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m 1 2 te0 1 1 fC^bfciifI#j0^agi«^g|^^i:^^Tfe^c 

0 1 3ARz$m i3B[t Biii ommMKD^^yx^? hra-s, 
0i4^=tOTi 5«, hm^j i tmm^vxM$ii,t^-^'i h\zm-rz> 

01 7A^ll 7Blt 01 6 lZ^Lfctl-#>3-J3 L =L-7''<D7 

01 9A&^01 9BH 01 8lZ^LfctJ—tf>~}-J^^-7*(D7~?>X 

(b) m^*2^~i Amt^^wsi^n^— m&>±<D7tm&^ts&mi£fcte 

- y" £ m ^ iR^T £ c: £ a* oJf g t & s o 

Ni. Fe, CoOi^ill, Pd, Pt. RhCi^^fiM, La, Y 
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SMfc&S, ^SfcW^iWJ^^tl^o Fe, Ni. Co, R 

u, Rh, Pd, Os, Ir, P t , La, Y, Mo*«fc^Mn)i^^:» 

aw£Ll^ 

5 ^-©M^l^TS^I^fef^tltLTIl A 1 , Mo, Ti, 

Ta, Cr, Cu, Mn, Mg, Zr, Hf, W, Ru, Rh, Zn*3«ktXS 

AK Mo, Ti, Ta, Mg:fe<fctf£n££^tTl&ffc^7K&ft; 

15 SCl<t^T#S. 

\z, &m,m&mf&vrc'&, ?hi£<Dwmzn9—->>?L,, ^<DWv^m 
^y^y^^-ywm^mik^^m^^i.hmi^m^^. Lew 
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30 Uf^ys5). 

EI2A~EI2Ete, Ell ©il/Dt^©- 0!l£^-r$r®EIT&.g> o EI 2 A 

3K:*fJE&U 0 2DH Xr7 7'S4«l, EI2EH 7s*ry°7 
S 5 KlfcNfcfS. 

35 *^I©fM^I)llS5 0H yij3>, it77-TT> MgOO 
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*Hlfi{:fc^T, (D&mtVTte. fct^Al, Mo, Ti, t 
a, Cr, Cu, Mn, Mg> Zr, Hf> W, Ru, Rh, Zn*3i:D^Sn 

^T»«tfPffl&^-r^JR&fflVi*dt*JTf#*. #J*_«\ Ni, Fe, C o 75: 
Pd. Pt. Rh&^OfiM, La, Y&<!:CD*fH:fS&JR, fc^ 

T&fc>"£, MiStH#:M5 4Sil$t5tffitUT> 5 0 0 TCEUiOflftSiftltK: 

^iR^n-Sc M?Li£, ik mums 6) tyu^mi (imis 4) 

(i) ^f7 7'Sl (0 2 A) ^SiOU^^S 2 (@2B):^Il©f 
#«T*&S5 4btJS:5. 
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r 7)v ^ -t is m \z w& y )i ^ -r t mt>nx ^ & 7 )v ^ ^- <d mm co— ~d t? * 
jl#r;v$^-<hbT«, fdifc 5 t;1/5-^-> eyj^t, «7i^t> r?y 
;i/5^-^^^^^>o :nbiiWx.(^-7^ h mil lt Anil* W^£_k# 

15 IlWl:r> <5, (9, <h^ftLTtf<o fit, 1 2 0 0°CfMST 

mmftm&-t'ftiznz>zh&x^z> a ^tu^D, ^^ 7 _^ > ^-y^_ L _^ 
c: co ct -5 ummmi^m 5 4 ©mi k £ z>mm9J)M<Dm^ ^mm i^xmm ts - 
tfy-i-y^zi.— 75 5<Dwm&w?it£^ft\ztea7)i5ij-%:Mj$ l -rz>omz. 
wtfotz* Jtn\z&r>, i&m&Mffi\z<k^Tmm'?z>z\L-t)iT*%z> 0 

Z\(Dme>> 9t\Z^-^^ h ^SStW^ : it a 7JR t ^Mt^.. 

30 "&\z, m&7)i^^%Mf&^&mmz7)i^~vAm&Mi%Tz>o ^<d^ m 
wm^mvT. 7ji^-^Am (&friz^t(D±ffi) ^^-7^ s« m&7Ji^ 
•r^t^m^-^r^o z.(D7°n-\z7,\z£ o> z\nt>(om#imzmuz>7)\s2.j-%: 
mwL±.\zm$i7:^z>o m&7)i^ -r^mfm-^umz a 7^^ y^m^-r 
z>um£ 0 &{&^rzsbifc\zm0.istc a 7Ji^-ru^mT^> z. t. «&^ 0 

35 -^tz.. 7)i^^^(Dmm^m^T:mmmt^^^z\tTi\ 

Z\ttfTgZ> 0 Z.o VTKZf$.2tirzmmM1t<D7Jl^-3-U. -Mr7J^t 
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-v&ztnt>nx^z>o z.<Dmmm^7jvs.y-\t, mmr^nnxh^^u 
o watt* z. 1 1> ^mx$> z>„ ^tt^xm^m b y^jmum^m^xm 

smmiuzz. to?-? >wtikm&®%\zMf&Tz> z. t&x&z> 0 =e u y^y^m 
hmmx& o , mm 5 o ±\z^ u y^>, ^ u ^>sg-ftJK**n©jiHT?si® u 
}fc«iji<z)Miifi#:m 5 4^ si5o±i:t, mitmm&z.<DMxmmi>rcm 
m<Dmmnwwk5 4 t-r^>^t^x^^>o 

z.ti£><DMmmi£m5 m$mtt£z>m— (D&mms 3<dwlmx/*&— 
~>tf-rz>z.£hvjmx&z> 0 zniztz, &<n&5fcvy b*yfe&m^z>z. 

ft\zm^znzytmyt&2>wzn?i&mytmz&K> wy btnz— x>^-r 

5 3 O 5 ^ h ^ <hglT® D i < . ^(DJ:^ 

*7mm$^y^>tf\z&ttm<D\,^-?n(Dm&*>. ^-©ms 6 
156 &mm^?~-=->tf-?&zthnjmx&z>o zn\*by>i;x?<DMi& 

(i i) ^f7^S3 (0 2C):te»M 
Hills 6©^tJK(coiiTtt, ji«©^JRJ8I^IK©#fe§fflViSc:<hdiT 
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^Tttmmmfoms 4^±\zm^-D<^u^mm\zir^>z\t^ttf^.v^ 0 u 

mmm^mzmr^mzr^xv^or^abx$>^ 0 lt^^x. mmms 
5 6<D^mitmmm^m5 4(Dmm(D^WLm^^^iz^-Dxmm-r^>z\ti)m 

^-OAW^cDmizmmm^^^tT^mmuE^mrzizmiD^mz^--^ 

io e:n^^-7>r h^-r-<TSi6o< ^^i^^iititimi^e i o u 
mmm £ x iz m*. z> >&^& z> o 

^tcij^v hy°u±7,xmm&m(Dm%:i&j&-tz>z\tibX£z> 0 z\<D^^t^ 
mjjfe&nm vrz.mt>, mmm^m 5 4mm\z?)}m& < iii^Mti) z tifi 

(i i i) Xt7 7°S4 (0 2 D) : S^MMtcMJI 

20 ^{cj; om^mrnvx^b^o 

(iv) Xf>7^S5 (i2E):«>t/fa-»fi 

25 ^>Z\t^X^^> 0 ^(Dio^i^tlKtbTH (CH 4 ), 

l/> (C 2 H 4 K —Mitrnm (CO) CD c fc^^#^-e^,#:C0fe(D^»7ai^-> h 

wms 4&&T$mm.ms Q^^u^mM^m<Dmm\zw-mt3~^y^-/^ =L 
30 5 5 z\<DmzMm&m<DW7t&{%m 

<k zsmmmfo^ (Dmmo m% it. ±m <d =t o \z urn. & m \z u -ft vt-u 
Tx<D&kmttm(omfrB<Dmz. mx.\£, £AT<Djjfezm^z>z\h&x^z> 0 

^rcu-^-T^u-^3>^z < k^xmmmo)^ofj:mm^tsmm^ibMm 
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15 ^©±SBI, 0 3AteU 03 B (DA A' ili^^to ^mifc<DBH&<D h 5> > 
v^^te, y U 3 >H 1 ±ily ij □ >i« 2 ^(DAi^m^l 

20 ^-y^a.— ^5«, M®S#M4 (MmtafoM4 aiT114 b<h£<B-£?) ± 

^fcTo -?t£t>%. mmmi 9 b±mm2 o^^^y- h*ntc 

04 AR<^04 Bte, *^BJ(7)^2(7)||JS©^MfC^^-5^-^>^-y^-a- 

X^CD±®0, 0 4A(1 04BCDBB' $r@0£^T o d<£> h ^ >^7^te, 
30 0 3 ARZSm3 B IZ^hfzh ? >i?X? tmmmWi<Dmm&& lsT^Z>, tcfc 

u mmmi 9&<kvztr-b&mm2 o^v-^st3 o^txHi/omn 
1 3 1 \zm%£oiz&}&tsnT^&&i)mf£z>. 

05 ARzsms b^. *mn<DWi,2(DmM<Dmm\z3&wz>t)—#>-ry3 L 3. 
— ~7&m^tz. h^>i?x&m%&(D^\zm<DM&*kirmT*$>z>o 0 5 b« h 7 

35 >vX^<£>±®0> 0 5 Ate, 0 5 B CDC C ' 8/t®0^^To ^CDh^>> ? 7> 
^te^;bt0-5A>^— K^-r 7° CD h^>> ? X^Tr&'g> <) 0 3 AS.t/0 3 B, 
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xst 3 o h v< >ma 3 1 ©@s«^\ m 3 ARtf El 3 B~0 5 ARUqH 

io 5B©h7>vX^iS^o h'K>«l3 1(t V-7tS3 0 ^€>MEIM1 

tl— ^=l — 7 5 y— O^oi^KK >tS3 1 £Kf 

15 ^.hUTS^CD^StC^tT^TjI^^^i^fibfefecDT^'&o V-Xti3 0 
F l/-f >mS 3 1 ^^(Di;^^S2M<i:T^^i:(cJ;D, MM^©^-^ 

20 ol— y 5 ©M^i^i^ ^]ii^tifcl^t; y - xii 3 o&^r/Fi/ 

y-X*®3 O&U^F W>«M3 1 ©@3B^\ M3 ARIX0 3 h 
25 7>y^^il/ci:5. dCDgaeTii, V-Xti3 0©^2}l, y— X«@3 

o igir B iLTy-7;M3 o<D^^^«-5ct-5{cFi/-r>sii3 i#^/£2:n 

W£„ V-Xii3 0tFK>ll3 1 <h©K^«y-h^Sim2 0 7« 

^nx^§„ *-#>tyfa-7'5ttv-7ii3 o&j^f w>mn 

\ZlbV—7,mm3 0 £ HK >1I3 1 ©it«5^it§^<!:^t5 0 
d^T, y-7;«@3 0 <h KK >SS3 1 £<Dffl(D%m&. tJ-tf>j-J^ 
o.-y 5 ©Mlft^tlltlSi^t^ H <htc «fc 9 , d: D 
35 >-^/7 t rL-y*i o 5 tCcfc^^^W^^a^^feco^T^^i^-rr^^o 

^±^Lfc h7>i?X&\z&\f*T* y— Xit3 0£J;tfKU-f >m@3 1 



19 




5 Ti^Hj-r^o 

08A~08D, 09A~^9DM01 OA~il ODH m 3 A&tfEl 

£t\ Bl 8 A(Z)<fc -5 \ZisV U >mm. l±fCy'j3 >^tJi£ 2 ^ cfctfftMKffi# 
TO (f&KD&JWK) 3£MrT3 0 M^*H#TO3«, TiN, T;U^-^7 
10 A> KfliT'^S-^A^CKOjgTfltSbfcWjgSrWr*. TiNd y'j3> 

15 frJ!4ate, n^AT-ab^o TiI4btt. TiN^7JP5rr) 

AT&£ 0 £©«&fi#:J^4©±K^&K:«fc Q$* (Fe) £^WT£MMI 
4 Mil4 0©mj?«2~5 nmgaET*5. ^©.fcS&IKJ? 

20 fe«iti-r-5di**T#S. Z\Z\X'UMUm4 0<DmmhVXWi (Fe) 

y U □ >1S 1 ^ C V D Cttt y'j3>I«l 

AMiS <Dj] — # y =?a_ — ^ 5 £ffi£C9^M \z®. taW-fffcJj ft f~#3S $ it 3 

0 9 Ad^-f £5^, ^P^^f^tj-^c^T;^ 8 ^LTl/y7 h 6 £ 
35 IMdiiSLiKl^yXhflll 2$Mt§„ d©^: 



20 



^(Ol/^X h 6 ^^itT, y U □ >IS 1 0±gHiffi^S5 i 5 CI 

10 m^X. till 6Fll:PiPMt§^y^ h 1 8 Wt^o z.wm 
OflW 1 0 BT&Z>o 

VisT, V 1 8^^7X^iLT, 1 9 &<J;D?y- h^jSflU 2 0 

15 hi 8&<kz$^(D±izMf&2titcmmmi 9&<kz$f~-b&mm2 o&m^-? 
z>o z\<DVtm$m i o dx&Zo 

^>z/x&i,z, n^m 1 6 (D^-rnfr— #£v— xh® (M3 a<dv— xnu 

3 0l:M), WS:HH>11 (EI 3 AcDV — 7ii3 1 tc*f-j£0 tit 

25 j^ll, *^w<DmM<Dmm\z-D^Tmwvrz&. x&mj&-rz>&m* 

urns c-cteM^-^-mtkcDUitx bmnm&mtfT^&fi^ z.<D&^tz7° 
u±7>&Mmi<te<T'b&^o mi o Bt^tii-e^©^^fr- /\°— ^ 

LT0 4 A^El 5 A(Dmm<D b *7 >zS7>? ^S^T^ Z\ t. %X^Z> 0 
[|*IM#J 1 ] 

35 i:7J^-')A^2 0nralfLL 1 0 0 T^lzBm Lfc7j«£> 



21 




9. 9 9 9%) K$J9#*., 5#H#ofc. ^©E nm.7)V3>137,\ZWK) 

013ARt;@l 3BH 0 1 1 COi#fl#/CD^T>X^^ hJl~V$>^> 0 m$fo 

15 $t*4 8 8 nmO^TSO, 1/— if— MMXraftl ^ 

ZL<D^T>^^i7 hJPTH 1 5 9 0 cm^ttififc^frtf— # (V>:fol3>S 
^>> ? x>>--v;i/ • ^E— H) <h 1 0 0 ~ 3 0 0 c m -1 <Z)IBffl»Ctf— ^7 (v^ 
»0^yU— >*>^ • ^E— H) ^«*"Cfrfc. &>5?x.>i/*)V • ^E — K*3«ktX 

*oh«*«»*ji t^e.nxvis„ *mmm<Dm&. m^iooc 

m" 1 ^ 2 5 0 cm-^OieffltC^bTViSClt^e), fl*- #>^~y 
25 ^n. — ^<DB:S«^J 0 . 9 nm^f>l52 nmiiOfeO^tTl^^t^ 

30 *^9o ox:<Dmm^mwktemmw$mm'v%fz 0 
mmm 2 ] 

35 \ztk^tikfr-o?t 0 

immm 3 ] 



22 




mmm 1 \z^xm mm) <D&mmm& inm^&5 nmttift^tfc, 

10 [HJfi^J 4 ] 
15 bfc 0 

& e» o # # « & & t & § „ 

Ell 7AMI1 7BH Ell 6 \Z^Vt£%—#>j-y^a. — 7<D7'?>7> 
mt>-^>±;^^-7*\zW$km£Z>i?x.>><^)V • Ki^J-y> 
[^Jfcfll 5 ] 

25 I&y'j3>It±l:l5l 5 nm^>fb-e^bfco #:Klff;*#n. 8^m(D 
3fc«3fcffl©l^>?^ htCA°^-->^SrJ£b, t<D±\Z7)\,5.-iy&$:2 0 nm 

assru i o ot;<&zkT3 omt7j^-^a^-7^ Mtufco 

*:<Dli\Ztem£tSiZ>§k& 2 nralfbfci, T"fe K > t t 3 T l/fxX h±©^-^ 

t(D'&, nmmi tmm\z8 o o < c©#H^:T-e^^>^f7;^^tbms^- 



23 




mi 9A&tfEll 9Bit Ell &\zm\stt—#>-fy^3. — Zf<D^^>7, 

mm 6 3 > ftfamm 6 4 ^n^m^nu 6 6, 6 7 ^^tTt^^M 

15 m^m^6 8u^<D£?ummmz&oitmT&z\£fim £L<^„«i6 3, 

*5ctr/*ffpi«ii 6 4 miz, mmsfom&^zsm&m&mtffzmu 6 5 ^sesu 
20 r^mx^nmr^zm^^-^^^o «i6 3^i«ii6 4i;w7 

6 ] 

25 <ffi£tfofc 0 ^»U4<h|WHi{^ 7JH-">A^2 Onmlf Lfc^ttT" 

^^fi^iifco /&s^sra:8 o o*c<i:bfco ^©1, w,—(Dmm<Dmm\z&^ 

THI 8 D> @9A- 0 1 0 A~g| 1 0 D \Z5kLfr7 P-feX £HJSU 
h^y-JTs^^UVTco 08D, 09A — HI9D, 0 1 0 A~0 1 0 D \Z& 

nm) tU y-^Il2 0(WM (lUlOnm) £U V-^li3 
0*5J;tKHl/'r >«®3 1 it&m mmiOnm) tVTco Z\(DYz>yV7,^ 
te«EI3 ARM 3 BtC^T^it^WUTt/^*^ y-7il3 0^=tU^H 
l/-f >*@3 1 0 3 BCD@Hfi"e«^<EI6(D@BBibTV^ 0 
35 02 1H b^>> ? X^(7)Wfffi^m^^T^^^-e^^ 0 #tiE&ta, 



24 




mmt<D^m^ ^?-~>¥wmzmntz*-#>±y^^~7&m^)\zm 
*5D, i^3$«jf^'i4 • mmumzmnz v^y-jT.^m^m^m^z^miz^m 

25 -So 

tfy-r; 3 L 3.-'7&mfo±\zm^wvMf$ l '?z> zhtfpjmhte&o < ^at, 



25 



mzm 2 mmit, mum 1 mnt.umt^'m 2 mm*^tsmm&i*mx.. 
lu 1 b ts — ^ > ± j j- =l - y u m s # - # > ± y a. - 7*t ^ 

SufBH 2 #jj|te> Fe, Ni, Co, R u , Rh, Pd, Os, I r , Pt, 
La, Y, Mo^cfctKMn^^^:SS¥^e)jl^$n§^^:< <hfe — mcDjtm%: 

mUmW, Al, Mo, Ti, Ta, Cr, Cu, Mn, Mg, Z 

r, Hf, W, Ru, Rh, Z n^it/S n^e>^§^^M$tl§^< 

mtzn 1 ss««, 
6 . rn^mmrn 5 mzmmvMmmmmz&^T, 



26 



H&IBB 2 Mm*. Fe> Ni> Co, Ru, Rh, Pel, Os, I r , Pt, 

5 

mmmm immn. ak mo, ti, Ta, cr, cu, Mn, Mg, z 

r, Hf, W, Ru, Rh. Zn:fe<ktfSn)&>5fcsafr&>5S&$ns*J>fc:< 

io M^ia^s^ 0 

15 SHrtr 

20 ^a. — ^<h, 

25 ^It5h7>yX^. 

10. KI^©ieffl^9^SH«Oh7>^^t*5^T, 

30 

1 1. m^(ommf^9m\zfBm(Dh^>^7,^\z^x. 

tulB^r— hfllffitt, tulB^— ^>^-y^o.— ^©l^lcitt^ns 
35 12. i*^©i6H^9^»z:|Hia© h7>v ? ^^fC*5ViT, 



27 



4 # 



io mm&fa±\zmv intern immt. 

muw, i mm*. % i fcR£^trtt«^#«B£^u 

20 15. If^OtgfflHl 4JHtCfB«c(D h^>vX^C£>(^T, 

huI3^2#;M«. Fe. Ni, Co, Ru, Rh, P d , Os, Ir, Pt, 
La, Y, Mo*«kt;Mn*^)a:S»*^IiR$n5 / >^< <hfc— a<Z>7c!i£: 

25 

1 6. m^mmmi smizmmoh^yitxpizte^T:. 

jtQfBfgfg 1 4Mte> A 1 » Mo, Ti, Ta, Cr, Cu, Mn, Mg, Z 
r, Hf, W, Ru, Rh, Zni5«kr;Sn^^&5i]i^I^n5 / >fe< 

30 h 7 

1 7. t»2£cDggHfgl 4^tC|B«0 h^>^^tC*5t>T, 

mib^ i mm$. 



28 




1 8. m^mm^i 7m\z&m<Db ; ?>5/x*\z&\,*x. 

HUl2^ 2 #lSf te, Fe, Ni, Co, Ru, Rh, Pd> Os, I r , Pt, 
5 La, Y, Mo&£Z$MnfrZf£&mfr*>M$l2tlZ>'PtSi< th—m<D7tm& 

1 9. m&vmmmi smizmm^b^y^x^iz^x. 

10 fufBigll 1 #jff te, Ai, Mo, Ti, Ta, Cr, Cu, Mn, Mg. Z 
r, Hf, W, Ru, Rh, Z n &c£D?S n £>&£ffi^ SlK^ns^ < 

15 2 0. (a) «l«jSjtISPit§XT^t, 

buibh i mm<D— u&mo «t 5 ^iw^n/ifg 2 

MIB|g2^«, itufBfg 1 W<t«m7 l ci:^^2#;M^^M^^Wb, 
25 (b) «J«fii#a£«©*iBtCift*^trlS»5!;xS«*&bT, Ml3^7-^> 

30 2 1. lf^<(DigHB2 0igtCiE«(D*-^>^-y5 1 ^-^O^S^JC^ViT, 

BufB^-^>^-y^i-^«^S^-#>^-y^^-^T^^ 

2 2. «2i<©iBH^2 0^{d|B«cO^-^>^-y^a.— :/(Z>/&S^£k::feV>T, 
35 SufB (b) Xy^yy'it. 

(b 1) MfB^-^>^y^zL-y^ffjlBM^tI^S«c7)^®(cfa^^l^^ 



29 




5 jtufB (b 1) T^y^te, 

(bi i) MfSM^s^a^^m^o^^m^^^p-r^x^-^y^x. 

10 2 4. W5t©tEH^2 031(CfBttCD^-#>^y^i-^CD^S^£{C^^T> 
MfH (b) 7f^7U 
(b 2) fl&BBtt^fi^SSo^Mtca^^^&Stt^ltsx^y^Mk: 

15 

2 5. fjM<C9igBlg2 0^fCi3»©* — ^>^-y^3. — y©fig^fet*5ViT, 
MSB (a) X^ryZfilt, 
(al) MBSStR±tc, 0f^O^^A°^ — ~>^$n^:Mf3Bl^S.tX 

20 y ^^-^(Dj&mjjmo 

25 

iiufEfg 2 Fe, Ni, Co, Ru, Rh, Pd, Os, I r , Pt, 

tWt § & JR * fcMfc-&*» S^tr 
30 ^-^>^-y^^.-^©^fi^o 

2 8. lt^(7)i6H^2 7Ig^SBm(D^-^>^-y^^-y©^cS77fet3^^T, 
itufE|gf§ Al, Mo, Ti, Ta, Cr, Cu, Mn, Mg, Z 

r, Hf, W, Ru, Rh, Z n 3$<kZfS n Zfc&Mfr £>M4R2*l£4>& < 



30 



m 



2 9. m>k(Dmmm2 5izt2m<D%—#>j-;?-^-7<D®,&jjmz&\,*T. 
mm (a i) xr7^t 

(ai i) mmmm±iz. m$zmfe<DBmz/^?-->¥znrcMmmfo : $ 
(a 1 2) mmMmmfou<Dmm<D-ffi&m?Mmu*mj&T&x9-v7£: 

io 30. m^<Dmmm2 9mizmmcofi-#>j-j?-^-7*(Di&&j3mz&^T, 

MfB (all) 

(a 1 1 1) Mmmm±izmmm2m~ i 4^/0^3i^$n^^/^< <hfe— 
(a 1 1 2) mm&mm<D±ffi&mitmmi£fcte7mikmm^&z.^z<k o 

3 1. H»^©*gffl^Ig2 9 ^fB«cCD^-^>^y^^-^(7)^S^^^^^T> 
20 fuIB (a 1 2) X^yteu 

(a 1 2 1) MfBMJ&gB^ X/Vy^U >tfm-&Z$CVDm<Do-t> 

<D^-ftlfr—D(Dj3mz£ 0 MTSXf^ :/£#;L£ 

25 3 2. W^(Z)|gffl^2 5^lClB*K©^-#>^-y^a--yCD^S^^{C*D(/iT, 
HUfB (b) X"ry7°fe, 
(b3) HulBM^ajt^C^^^fSj^m^^TOPLT, MfB^-^>^- 

y^^-y^mummmmm^<D^m\z^o^^m^^^7.^yy^mx 
3 3. m?&(Dmmw,2 ^m\zum(Dts—^>±y^= 1 .--zf(Dm. j &i5mz^x. 

SufB (b) T.'rv 7lZ, 
(b 4) MfBM^S^S^cD^M^ilTC'tt^X^^M^-yr-SX^^y^M^ 
35 %mX2> 



31 




34. (c) ¥mfcm$L±iz, ffife<Dj&vuzrt*-=.>if2tittmm<smm& 

tutsu 2 tui3B 1 mm. t izmte&m 2 ^tMs^fu, 
<d iz fe? m ^ m ib t> — # > / ^ =l — & j^s $ i± § x ^ ^ y <t , 

15 @<h. SulB^/-^>^-y ^^.-^©^#JCD^<h^MT^H2 CDM££^ 

( f ) mzMinw t £mzm2mmt<Dm(DMBti—#>j-;?-=L—7izm 
^ ^tt § h ^ > ^ 7s $> (D mmft&o 




mmm 

mmmmmmt, mm. (50 ^zm-y^tutmimm (54) mm 
m<D— ffizmo&o\zmrtt>n%im2nm (55) t^jufrrs. mi mm (5 
4) mimm&ttMmmftB (5 4 a) &<i*_£o ®2M (55) 

5 »l«»tttS«:*»2*»^trftfctil» (5 5) £ii;L<5 0 »lttK«, ^ 



33 



i g. 1 



( *T ) 



1/21 




2/21 



Fig. 3A 



40 20 19 




Fig. 3B 



30 



-r 1=« 



-r— 1 



20 31 



Y 



i 



3/21 



Fig. 4A 



B-B' 




Fig. 4B 



30 



I 

. I_ . 



r * 
i 







19 



•20 31 



• r " 
\ 

\ 







"T" 

\ 

5 



4/21 



F i g. 5A 



C 30 




5/21 




6/21 




7/21 




8/21 



* 



Fig. 9A 



Fig. 




Fig. 9C 



Fig. 9D 




9/21 




11/21 




12/21 




13/21 




14/21 



Fig. 15 




8,93784 IS.OkV ^ 5:0 . B X ' ' g&$j&h» 



15/21 




16/21 



Fig. 1 7A Fig.17B 




77>i/7 h [cm" 1 ] ^>v?h [cm" 1 ] 



17/21 




19/21 




20/21 




Fig. 21 

10 
3 0 
-10 

-1 0 1 

Vds (V) 




21/21 



. V 

International application No. 

PCT/JP03/09548 

A. CLASSIFICATION OF SUBJECT MATTER — — ^ - 

Int. CI 7 C01B31/02 



According to International Patent Classification (IPC) or to both national classification and IPC 
B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 
Int. CI 7 C01B31/02 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Koho 1922-1996 Toroku Jitsuyo Shinan Koho 1994-2003 

Kokai Jitsuyo Shinan Koho 1971-2003 Jitsuyo Shinan Toroku Koho 1996-2003 

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 
WEB OF SCIENCE, JOIS [nanotube, CVD, transistor] 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


X 

Y 
A 


Seizo KINOSHITA et al., "Ichi Seigyo Seicho 
Carbon Nanotube ni yoru Shitsuon Coulomb 
Blockade", The Institute of Electronics, 
Information and Communication Engineers 
Gijutsu Kenkyu Hokoku, 29 January, 2002 
(29.01.02), Vol.101, No. 618, pages 47 to 52 


1-4,9,10, 
12-16,20-22, 
25-29, 31, 34 
11,23,24, 32, 

33 

5-8, 17-19, 30 


Y 


S.J. WIND et al . , Vertical scaling of carbon 
nanotube field-effect transistors using top 
gate electrodes, APPL . PHYS . LETT . , 20 May, 2002 
(20.05.02), Vol.80, No. 20, pages 3817 to 3819 


11 


Y 


JP 11-011917 A (Canon Inc.), 
19 January, 1999 (19.01.99), 
Par. Nos. [0060], [0061], [0065] 
(Family : none) 


23,32 


| X | Further documents are listed in the continuation of Box C. 


| | See patent family annex. 




* Special categories of cited documents: 
"A" document defining the general state of the art which is not 
! considered to be of particular relevance 
"E" earlier document but published on or after the international filing 
date 

"L" document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

"O" document referring to an oral disclosure, use, exhibition or other 
means 

"P" document published prior to the international filing date but later 
than the priority date claimed 


"T' later document published after the international filing date or 

priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 

"X" document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

"Y" document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
. combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 

"&" document member of the same patent family 


Date of the actual completion of the international search 
29 October, 2003 (29.10.03) . 


Date of mailing of the international search report 

18 November, 2003 (18.11.03) 


Name and mailing address of the ISA/ 

Japanese Patent Office 


Authorized officer 




Facsimile No. 


Telephone No. 





Form PCT/ISA/210 (second sheet) (July 1998) 



INTERNATWP^L SEARCH REPORT 



INTERNA' 



'AL SEARCH REPORT 



International application No. 

PCT/JP03/09548 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 


Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


Y 


EP 1129990 Al (LUCENT TECHNOLOGIES INC.), 

05 September, 2001 (05.09.01), 
Far. no. luuidj ; example x 

6 JP 2001-262343 A 

Par. No. [0026]; example 1 

& CA 2331278 A & AU 2308501 A 


23,32 


Y 


JP 08-100328 A (Canon Inc.), 
16 April, 1996 (16.04.96), 
Claims 

( Family : none) 


24, 33 


Y 


EP 1061043 Al (IIJIN NANOTECH CO., LTD.), 
15 June, 2000 (15.06.00), 
Claim 3 

& JP 2001-020072 A 
Claim 3 

& KR 2001-066816 A & CN 1277147 A 


24,33 



Form PCT/ISA/210 (continuation of second sheet) (July 1998) 



INTERNA' 



1^1 



2SJL SEARCH REPORT 



International application No. 

PCT/JP03/09548 



Box I Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet) 



This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons: 
1. | | Claims Nos.: 

because they relate to subject matter not required to be searched by this Authority, namely: 



2. [^] Claims Nos.: 

because they relate to parts of the international application that do not comply with the prescribed requirements to such an 
extent that no meaningful international search can be carried out, specifically: 



3. [^] Claims Nos.: 

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 



Box II Observations where unity of invention is lacking (Continuation of item 3 of first sheet) 



This International Searching Authority found multiple inventions in this international application, as follows: 

Claims 1 to 8 and 20 to 34 relate to inventions wherein carbon nanotube is 
prepared on a substrate comprising a first region and a second region being 
provided so as to cover a part of the first region. Claims 9 to 19 relate 
to inventions wherein a transistor is manufactured by using the carbon nanotube 
prepared by vapor phase growth. 



1. | | As all required additional search fees were timely paid by the applicant, this international search report covers all searchable 

claims. 

2. | X | As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment 

of any additional fee. 

3. [ | As only some of the required additional search fees were timely paid by the applicant, this international search report covers 

only those claims for which fees were paid, specifically claims Nos.: 



4. | | No required additional search fees were timely paid by the applicant. Consequently, this international search report is 
restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 



Remark on Protest j | The additional search fees were accompanied by the applicant's protest. 

| | No protest accompanied the payment of additional search fees. 



Form PC17ISA/210 (continuation of first sheet (1)) (July 1998) 




ttURAXttftSA 

<DWM.W.*t 03PCFP883 


^03M£#l£O^-Cfi, iisStiS©M»iiC(P C T/ I SA/2 2 0) 


PCT/J P 0 3/0 9 5 4 8 


(a.n.m 2 8 - 0 7 - 0 3 


( g . j| . i£) 02. 08. 02 





HRIHatttlBBis^LfcrioHRMW^^jSfelfetT^fliJ^l* (PCT18^) <&SiJ£K:ra^ffi«AK:i£f*-*-S. 



1. SRHH£E«&0£at 

a. fill TIEK:*-t-»&S:l!Sf<»a*v -WB»W«*s*ix*:t>©»cS-^#IBRWaiE*tTofc 8 

3. |x] lK<D¥-tt^DLt^5 (SfSII*W#fiS) . 

4. fSWOi&im |x) ItURA^littJUfctjOSrjfta-t-S. 



□ ^HIflHc^$n-CV^SJ; 8cJ6?T»ifliJSS47*fe (PCTmilJ38.2(b)) (O^icj; 5 



6. B#5l#i: tt^S'^ttSiatt, 

m 3A B^-rS. (x] WBA^UilsUTJijS. □ ftL 

□ ttJBAttH*^$*A»-3fc. 



i^PCT/ISA/2 10 (fl^) (1 9 9 8*£7£) 



iitUitf ~CT/J P0 3/0 9 54 8 



xmam-t-z&mo&m mmvtvMm a po ) 

Int.Cl 7 C01B31/02 



B. 



Int.Cl 7 C01B31/02 



H*SHffl*f3g^« 1 9 2 2- 1 9 9 6^ 

H*H45t0Bllffl»f*^# 1 9 7 1-2003^ 

B*H»«3feffl*f*^# 1 9 94-20 0 3f 

a*mnm%\m&$3i4:m 1996-2003^ 



WEB OF SCIENCE, JOIS [nanotube, CVD, transistor] 



^\mxm<D 



x 

Y 
A 
Y 



2002. 01. 29, Vol. 101, No. 618, p. 47-52 



S. J. WIND, et al, Vertical scaling of carbon nanotube field- 
effect transistors using top gate electrodes, 
APPL. PHYS. LETT. , 2002. 05. 20, Vol. 80, No. 20, p. 3817-3819 



1-4, 9, 10, 
12-16, 20-22, 
25-29, 31, 34 
11,23, 24, 32, 
33 

5-8, 17-19, 30 
11 



t><D 

xm m&zw-t) 



r&j m-'<T>h7ri))-xm 



2 9. 10. 0 3 



18.11-03 



B#H#ffr/f ( I S A/ J P) 
100-8915 
MI5fnHEli5i£T@ 4#3-^- 



Efg#^§- 03-3581-1101 




4 G 



3 0 2 8 



3 4 16 



iiCPCT/ISA/2 10 (^2^-^) (1 9 9 8^7^) 



m 



CT/J PO 3/0 9 5 4 8 



c m%) 



# ^ =*■ y — * 



JP 11-011917 A (^ir/ >-tfc5££rf±) 1999.01.19, 
[0060], [0061], [0065]©^, (77^-^1) 

EP 1129990 Al (LUCENT TECHNOLOGIES INC.) 2001.09.05, 
[0016] EXAMPLE 1, 

& JP 2001-262343 A, [0026] ©IS, Hlfi0!l 1 , 
& CA 2331278 A, & AU 2308501 A 

JP 08-100328 A (^ir/ /$c5£#tt) 1996.04.16, 

EP 1061043 Al (IIJIN NANOTECH CO. , LTD) 2000. 06. 15, 
CLAIM 3, 

& JP 2001-020072 A, If 3 , 

& KR 2001-066816 A, & CN 1277147 A 



23, 32 



23,32 



24, 33 
24, 33 



IS;PCT/ISA/2 10 OR 2 (1 9 9 8^7^) 



liWiSf ~C T/JP0 3/0 9 5 4 8 



8sjR8&a5 3 3g (PCT17ft(2)(a)) ©HjEicFtT 5o5ffl^iiS#§tt^aS7cI 9»*:«>«|B«>-»tov%Tf^ 



1. □ ff#o®ffl 



ft jfc^S 1-8, 20-3 411 fgl ^fcR:tfii&1Ef& 1 m&O—U&Wt I^lilt ibtLfcJg 



1. □ m«AiSj^l!*ifiSPW»^fe^TJWWrtfctt#bfc©-e, ^<oiSS«feli, i"-<T<oii^BT^^ft* 



4. □ WRA*s^S*ii*PW3!E^*^*JIBIWrt»c|fl#b/j:*»ofc<D-T?, i0>IHBS!ME*SM\ »#0>*5H«>ft:fiJfciE« 



□ ii»pW36^jSfc^<oiWf«t mm a*> bsi^tistoofc, 

KPCT/ ISA/210 (1) ) (1998^7^) 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record. 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 
[□'faded TEXT OR DRAWING 
02'BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



